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(57) Abstract 

A double spiral coil- type tube for fluorescent discharge lamp 
and bulb- type fluorescent lamp demountably having its tube are 
disclosed in which shape of the tube made of a glass tube being 
used for a bulb-type fluorescent lamp, slide connection terminals base 
elements, leading-in wires and a discharge electrode are mounted 
on an upper section. Support rods demountably supporting said 
fluorescent discharge Lamp and s La tors are mounted on the upper 
section. Insertion inlets for lead tubes of the fluorescent discharge 
lamp is also passed through the upper section. In the lower section, 
there are upper case composed of discharge parts and electrode 
terminals connected to slide connection terminals of lead tubes put 
into the insertion inlets. And the lower case includes a spiral tube 
and stem electrode put into a spiral power socket in the lower part, 
and is assembled to be in gear with the above upper case to form a 
body of bulb-type fluorescent lamp. 
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Double Spiral Coil-Type Tube for Fluorescent Discharge 
Lamp and Bulb-Type Fluorescent Lamp Demountably having the 
Tube. 

5 TEC HN I CAL FIELD 

The present invention relates to a bulb-type 
fluorescent lamp and particularly to the improved tube for 
fluorescent discharge lamp and bulb-type fluorescent lamp 
10 demount ably having such improved tube . 

BAC KGROUND ART 

A bulb-type fluorescent lamp comprises a tube for 

15 fluorescent discharge lamp having the types of curved 
tube-shape, coil-shape and U-shape such that 
interchangeable installation between spiral type socket 
and incandescent lamp can be achieved by applying the 
characteristic of straight pipe-type fluorescent discharge 

20 lamp having high efficient i 1 lumina t i on ( I m/w ) , which was 
developed to heighten energy saving effect and 
ornament at ion . 

There are several conditions for comprising bulb-type 
fluorescent lamp having its commercial value. First of 

25 all, appearance of the fluorescent discharge lamp shall be 
formed with beautiful appearance and miniaturized standard 
of a hemispherical form similar to the incandescent lamp 
type. And it shall have an appropriate intensity of 
illumination which corresponds to the incandescent lamp, 

30 and it shall be mass-produced. 

There were provided with many kinds of the 
conventional bulb- type fluorescent lamp which meets the 
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aforementioned requirements. However, miniaturization 
requirements of the fluorescent discharge tube, 
maximization requirements of its intensity of illumination 
and automatization requirements of its productivity 
5 according to technical characteristics of a fluorescent 
lamp were in conflict one another. That is, no commercial 
products which all the conditions are satisfactorily met 
were provided . 

Reviewing construction of the tube for fluorescent 

10 discharge lamp used in the various bulb-type fluorescent 
lamp so far, there was adopted with glass tube having the 
diameter of about 14mm in which illumination efficiency is 
maximized by the prior art, and having the curved tube- 
shape, coil-shape, U-shape and double U-shape . 

15 The above described tube having such construction 

meets some requirements of minimization having standard 
similar to the incandescent lamp, beautiful appearance and 
automatization, of the requirements for constructing the 
tube for the fluorescent discharge lamp having commercial 

20 value. 

However, a total length of the tube for achieving the 
maximization of illumination in proportion to discharge 
field is restricted in view of the aforesaid tube shape 
and within the capacity similar to the incandescent lamp. 

25 Consequently, it has the drawback which high intensity of 
illumination cannot be obtained. Especially in case of 
the tube having U-shape and double U-shape, as it shall be 
formed lengthwise to obtain appropriate discharge field, 
it had the drawback which appearance shall be formed with 

30 voluminous and lengthy irregular shape. 

Further, most of the bulb-type fluorescent lamp 
adopting the fluorescent discharge lamp having the 
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aforesaid characteristics has the construction in which 
leading-in tubes on both sides of the aforesaid tube are 
fixed on a base element of a body of the bulb-type 
fluorescent lamp, while the straight tube-type fluorescent 
5 lamp is constructed such that the tube is formed with the 
straight tube-type cylinder, two electrode pins are 
mounted on both ends, and thus the body of the fluorescent 
lamp can be exchanged with the rotary socket-type. 
Accordingly , in the event that a fluorescent discharge 

10 lamp is broken down or its intensity of illustration 
declines, high-priced bulb-type fluorescent lamp shall be 
exchanged with the new one on the whole instead of 
exchanging the fluorescent discharge lamp only. 
Consequently, it had the drawbacks of wasting resources, 

15 and causing consumers to have increased economical burden 
and declined consumption desire. 

DISCLOSURE OF INVENTION 

20 The present invention is provided to eliminate the 

drawbacks which the above described conventional various 
bulb-type tubes for the fluorescent lamp have, and the 
drawbacks of the fluorescent lamp employing such tube. 

25 The first object of the present invention is to 

provide a tube for the fluorescent discharge lamp in which 
the shape of the bulb-type tube for the fluorescent lamp 
is subminiaturized to be within the capacity similar to 
the incandescent lamp, and high intensity of illumination 

30 is obtained by largely extending the total length of the 
t ube as we 1 1 . 

The second object of the present invention is to 
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provide the tube for fluorescent discharge lamp which is 
of high ornamentation, and has a visual sense of security 
and beautiful appearance shown in any direction, by 
forming the outer appearance of the tube for fluorescent 
5 lamp with the symmetrical shape from all directions, which 
is not onesidedly long or broader. 

The third object of the present invention is to 
provide construction of high productivity in which the 
tube for fluorescent lamp can be mass-produced with the 

10 mold and automatic forming equipment. 

The fourth object of the present invention is to 
provide the cos t - reduc t i on tube in which the tubes having 
various sizes can be produced with the one product ion 
process in one lot, by adjusting at one's option the total 

15 length of the tube for fluorescent lamp tube using one 
mold in the production process. 

The fifth object of the present invention is to 
provide the quality tube in which intensity of 
illumination is increased due to high projection area of 

20 luminous flux within the equal consumption power and the 
equal tube size. 

The sixth object of the present invention is to 
provide a bulb-type fluorescent lamp of an exchangeable 
25 fluorescent discharge tube in which double spiral coil- 
type fluorescent discharge tube having the aforesaid 
construction is demountably attached to the body of the 
fluorescent lamp. 

To achieve the aforesaid objects, the present 
30 invention comprises a tube for fluorescent discharge lamp 
made of glass tube being used in the bulb type fluorescent 
lamp having the double spiral coil-type, electrode 
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terminal of inner leading-in tube and several connection 
terminals respectively connected thereto being fixed with 
base element in the lead ing-in tube on both ends of the 
fluorescent discharge lamp having such double spiral coil- 
5 type tube, a supporting device demountably holding lower 
end of the aforesaid fluorescent discharge lamp in the 
body of the bulb-type fluorescent lamp, and a demountable 
type electrode connection device which is demountably 
connected with a slide connection terminal being fixed on 
10 the base element and at the same-time discharge current is 
interrupted . 

The other objects and effects of the present 
invention will be apparent with reference to the 
accompanied drawings and its explanation. 

15 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is an exploded perspective view of a bulb-type 
fluorescent lamp according to one example of the present 
20 invention. 

FIG. 2 is an assembly end view of the bulb-type 
fluorescent lamp according to one example of the present 
invent ion . 

FIG. 3 is a perspective view of a double spiral coil- 
25 type tube according to one example of the present 
invent ion . 

FIG. 4 is a plan view of the double spiral coil-type 
tube according to the present invention. 

FIG. 5 is a side elevation view of the double spiral 
30 coil-type tube according to the present invention. 

FIG. 6 is a cross-sectional view taken on line A-A of 
FIG. 4. 
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FIG. 7 is a side elevation view illustrating the tube 
according to the other example of the present invention. 

FIG. 8 is a side elevation view illustrating the tube 
according to another example of the present invention. 
5 FIG. 9 is an enlarged end view illustrating a base 

element of fluorescent discharge lamp according to the 
present invent ion. 

FIG. 10 is a cross-sectional view taken on line B-B 
of FIG. 9. 

10 FIG. 11 is a plan view illustrating an upper case of 

a fluorescent discharge lamp body. 

FIG. 12 is a cross-sectional view taken on line C-C 
of FIG. 1 1 . 

FIG. 13 is a cross-sectional view taken on line D-D 
15 of FIG. 1 1 . 

FIG. 14 is a bottom view of the upper case of a bulb- 
type fluorescent lamp body . 

FIG. 15 is an enlarged extracted bottom view 
illustrating connection between an electrode terminal of 
20 a supporting structure and a fluorescent discharge lamp. 

FIG. 16 is an extracted perspective view illustrating 
the electrode terminal and support rods. 

FIG. 17 is an extracted vertical section illustrating 
construction between the electrode terminal of the 
25 supporting structure and the fluorescent discharge lamp. 

FIG. 18 is a section view illustrating assembly of an 
upper case and a lower case. 

FIG. 19 is a partially extracted section view 
illustrating partial portion of assembly of the upper case 
30 and the lower case. 

FIG. 20 is a circuit diagram of the bulb-type 
fluorescent lamp according to the present invention. 
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BES T MODE FOR CARRYING OUT THE INVENTION/ 
INDUSTRIAL APPLICABILITY 

Fig. 1 is an exploded perspective view of a bulb type 
5 fluorescent lamp according to one example of the present 
invention and Fig. 2 is an assembly end view of the bulb- 
type fluorescent lamp according to one example of Fig. 1. 

This bulb-type fluorescent lamp is composed as 
follows. A fluorescent discharge lamp 10 having a double 

10 spiral coil-type tube 10a, slide connection terminals 15a, 
15b, 15c, 15d, base elements 20, 20a, leading-in wires and 
a discharge electrode 18 are mounted on an upper section 
31. Support rods 32, 32a demountably supporting said 
fluorescent discharge lamp 10 and stators 33, 33a are 

15 mounted on the upper section 31. Insertion inlets 35, 35a 
for lead tubes 11, 11a of the fluorescent discharge lamp 
10 is also passed through the upper section. In the lower 
section, there are upper case 30a composed of discharge 
parts and electrode terminals 36a, 36b, 36c, 36d connected 

20 to slide connection terminals 15a, 15b, 15c, 15d of lead 
tubes 11, 11a put into the insertion inlet 35, 35a. And 
the lower case includes a spiral tube 303 and stem 
electrode 304 put into a spiral power socket in the lower 
part, and is assembled to be in gear with the above upper 

25 case 30a to form a body of bulb-type fluorescent lamp. 

Fig. 3 is a perspective view illustrating a double 
spiral coil type tube 10a according to one example of the 
present invention, and Figs. 4 and 5 are its plan view and 
side elevation view, respectively. Fig. 6 is a cross- 

30 sectional view taken on line A-A of Fig. 4. 

For the double spiral coil-type tube 10a, a glass 
tube with a small diameter is bent first with a downward 
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angle to the semicircle 12, 12a shape of a smart 
diameter (Da) from the top center in the right and left 
direction each other and rolled up around the large 
circumference 14, 14a of the large diameter(D) totaled by 
5 two small diameters of two semicircle 12, 12a. And it 
forms a double spiral coil tube and both ends of the tube 
are bent downward parallel to the center line of the coil 
tube in a symmetrical location to be formed to lead tubes 
11, 11a. 

10 

For the above lead tubes 11, 11a, as illust rat ed i n 
Fig. 1, Fig. 2 and Fig. 9, each lower part is made cone- 
shape downward step, closed up inside, lifted upward and 
sealed to be formed stems 16, 16a. In these stems 16, 
15 16a, two leading-in wires 17, 17a are mounted for each 
stem at an interval, left and right discharge electrodes 
are mounted inside the tube, and fluorescent material is 
applied inside wall of the double spiral coil-type tube 
10a. 

20 In the left and right lead tubes 11, 11a of the 

double spiral coil-type tube 10a, base elements of plastic 
ring shape adhered to the cone-shape downward step 112 are 
adhered by adhesives. Conductible slide connection 
terminals 15a, 15b, 15c, 15d are assembled and mounted on 

25 both right and left side of base elements 20a to connect 
with the above lead wire 17, 17a inside and connect 
outside with electrode terminals 36a, 36b, 36c, 36d 
mounted in the upper case 30a described later. 

The assembly structure of the above base elements 20, 

30 20a and slide connection terminals 15a, 15b, 15c, 15d is 
as follows according to Fig. 1,2,9 and 10. In each base 
subsidiary material 20, 20a, connecting grooves 22 are 
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made outside in both right and left direction and terminal 
insertion grooves 23 connected to the connection grooves 
22 are made. In the lower part of these terminal 
insertion grooves 22, step jaws 24 are formed inside, so 
5 L-type slide connection terminals are inserted to be 
pressed from lower side to upper side by the terminal 
insertion grooves 23. And the outside of the slide 
connection terminal 15a, 15b, 15c, 15d are exposed to 
outside through each connection groove 22 and the inside 

10 is soldered with the leading-in wires 17, 17a mounted on 
the right and left stems 16, 16a for assembly. 

In the one side of those right and left base elements 
20, 20a, two fixation holes 25 are formed for each side, 
so mushroom-type caps 26 are inserted into the above 

15 fixation holes 25 tightly with each fixation pin 27 for 
assembly. As described above the structure of bulb-type 
fluorescent lamp body 30 becomes the sphere shape composed 
of the upper and lower case 30a, 30b in which the base 
elements 20, 20a are attached in the lower part of the 

20 both-end lead tube 11, 11a of the double spiral coil-type 
tube, the fluorescent discharge lamp 10 is demountably 
supported in this base elements 20, 20a with the slide 
connection terminals 15a, 15b, 15c, 15d connected to the 
both end of the discharge electrodes 18, and the power 

25 circuit is connected. 

The structure of the upper case 30a is as follows in 
accordance with Fig. 1, 2, 11, 16 and 18. In the edge of 
the upper section 31, support rods 32, 32a are mounted 
vertically with two assembly holes 321 made from the upper 

30 part to inside to support the fluorescent discharge lamp 
10 in symmetrical location, and in the upper part of these 
right and left support rods 32, 32a, the right and left 
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stators 33, 33a of hook-type metal plate to hold the 
spiral lower part of the fluorescent discharge lamp 10 
into circular arc side with elasticity are inserted for 
installation through assembly into each assembly holes 321 
5 in the upper part of the above support rod 32, 32a by two 
loop-type assembly pieces 331 mounted in the lower part. 

In the edge of the upper section 31 located 
symmetrically crosswise to those support rods 32, 32a, 
circular insertion inlets 35, 35a penetrate the upper 

10 section 31 vertically to insert both-end base elements 20, 
20a of the fluorescent discharge lamp 10 . 

In the front and rear area of the lower section of 
those insertion inlets 35, 35a, support stands 37a, 37b, 
37c, 37d are mounted in each insertion inlets 35, 35a to 

15 support 4 electrodes 36a, 36b, 36c, 36d connected to the 
slide connection terminals 15a, 15b, 15c, 15d mounted in 
the above base elements 20, 20a. 

Those support stands 37a, 37b, 37c, 37d are, as 
illustrated in Fig. 12-16, mounted vertically in the front 

20 and rear in the lower part of the upper case 30a opposite 
each other, stand opposite elastically with a gap. In 
each inside of the stand, inside grooves are made thin 
vertically opposite to the center of the insertion inlets 
35, 35a and in each outside stand, a little larger outside 

25 grooves 372 are made contrary to the above inside grooves 
37 1 . 

The electrode terminals 36a, 36b, 36c, 36d mounted in 
the above support stands 37a, 37b, 37c, 37d are made of 
conductible plate, and composed, as illustrated in Fig. 
30 15-17, long sliding insertion element 361, connection 
materials 362 bent perpendicularly to the vertical hem of 
that insertion elements 361, and wire-pressing element 363 
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bent to the rear from the middle of the insertion element 
361 . 

Those electrode terminals 36a, 36b, 36c, 36d are made 
symmetrical shape by two units as illustrated in Fig. 15 
5 to be inserted into and supported by each support stands 
37a, 37b, 37c, 37d from each insertion inlet 35, 35a to 
center symmetrically. Connection elements 362 are 

inserted into inside groves 371 and pressure elements 363 
are joined with outside grooves 372 and each insertion 
10 elements 361 are inserted into the gap of two stands under 
pressure to be assembled . 

In the situation that the above electrode terminals 
36a, 36b, 36c, 36d are inserted in the support stands 37a, 
37b, 37c, 37d, the connection elements 362 of each 
15 electrode terminal are made forward in a little projecting 
standard and the pressing elements 363 are made backward 
a little pro j ec t ingly . 

The upper case 30a and the lower case 30b 
respectively becomes hemisphere shape produced from 
20 spherical bulb-type fluorescent body 30 by dividing in a 
proper standard, and, as illustrated in Fig. 13, 14 and 
19, several assembly grooves 301 are made in the lower 
inside of the upper case 30a and several inserting 
projection pieces 302 put in the above assembly grooves 
25 301 are formed in the upper inside of the lower case 30b 
to be assembled in gear. 

In the lower part of the above mentioned lower case 
30b, a metal spiral tube 303 for the insertion in a spiral 
power socket is assembled and several pressing rods 305 
30 are mounted inside to press the lower part of the support 
stands 37a, 37b, 37c, 37d of the above upper case 30a and 
prevent the electrode terminals 36a, 36b, 36c, 36d from 
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bo 1 1 i ng . 

The above described bulb-type fluorescent lamp body 
30 is formed as follows. In the lower part of the upper 
case 30, a voltage transformer 41 and a starter tube 42 
5 are mounted as parts of publicly-known discharge circuit, 
and as illustrated in Fig. 20, wiring is carried out 
through the publicly-known fluorescent lamp discharge 
circuit as below. One-side terminal of the voltage 
transformer 41 is connected to the spiral tube 303 and the 

10 other-side terminal is connected to the electrode terminal 
36b of the one-side support stand 37a. One-side terminal 
of the starter tube 42 is connected to the electrode 
terminal 36b of the support stand 37b and the other-side 
terminal is connected to the electrode terminal 36c of 

15 one-side support 37c. The stem electrode 304 of the 
spiral tube 303 is connected to the electrode terminal 36d 
of the support stand 37d. 

One example of the present invention comprising the 
fluorescent discharge lamp 10 and the bulb-type 

20 fluorescent lamp body 30 having the above constructions is 
explained in the following. While attached base elements 
are inserted in two lead tubes 11, 11a, a fluorescent 
discharge lamp 10 is inserted vertically in the insertion 
inlets 35, 35a formed on the upper section 31 of the upper 

25 case of bulb-type fluorescent lamp body 30. And then 
lower part of the spiral tube of the fluorescent discharge 
lamp 10 elastically unfolds vertical hems of the stators 
of right and left support rods 32, 32a mounted in one side 
of the upper section of upper case, and is fixed in the 

30 inside circular arc step of the stators 33, 33a. And as 
illustrated in Fig. 13, the stators 33, 33a hold the lower 
inside step of the spiral tube of the fluorescent 
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discharge lamp 10 by material elasticity to fix and 
support it to the upper section of upper case. The 
fixation of the fluorescent discharge lamp means that the 
base elements 20, 20a, both ends of two lead tubes 11, 11a 
5 inserted in the insertion inlets 35, 35a, are inserted 
between two support stands 37a, 37b and other two support 
stands 37c, 37d mounted opposite inside the insertion 
inlet 35, 35a, therefore as illustrated in Fig. 2, 15 and 
17, wiring is as follows. Two slide connection terminals 

10 15a, 15b, mounted in terminal insertion grooves 23 in 
exposed condition in the right and left connection grooves 
202 of one-side base element 20 are connected to the 
connection elements of electrode terminals 36a, 36b 
inserted in inside grooves 371 of one-side support stands 

15 37a, 37b, and slide connection terminals 15 of other-side 
base elements 20a are respectively connected to the 
electrode terminals 36c, 36d mounted in other-side support 
stands 37c, 37d in the same structure as mentioned above 
to be a bulb-type fluorescent lamp of fluorescent 

20 discharge lamp demountably connected completely to the 
discharge circuit mounted inside bulb-type fluorescent 
1 amp body . 

The operational effects are explained in the 
following. According to the structure of the example 

25 described above for the present invention, a glass tube 
with a small diameter is bent primarily with a downward 
angle to the semicircle 12, 12a shape of a small 
diameter(Da) from the top center in the right and left 
direction respectively and rolled up around the large 

30 circumference 14, 14a of the large diameter(D) totaled by 
two small diameters of two semicircle 12, 12a, and then it 
forms a double spiral coil tube, therefore the effects are 
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as bellows. The tube can be manufactured by roll-up molds 
and automatization lines, so standardization and mass 
production on the basis of quality control is possible. 
And in case of the use of roll-up molds with different 
5 length and diameter in the same system, the adjustment of 
roll-up diameter, number of production times and diameter 
is easier, so it is possible to have high productivity to 
provide the products of various standards by model and 
specification. In respect of the tube quality, total 

10 extension length of the tube possible to be made in the 
same volume can be largely increased in comparison to 
existing coil-type, U-type and double U-type tubes, 
therefore in case of the limitation of total volume of 
tubes to a certain volume, illumination can be increased 

15 as much as the length is extended. In case of standard 
value with the same illumination on the contrary, roll-up 
diameter or number of production times can be reduced to 
minimize the size of tube. 

In view of external appearance, a major requirement 

20 of commodity value, tube shape is formed as double-spiral, 
symmetrical and cylindrical coil-type at all sides with 
smooth oblique line, so the exterior view is more smooth 
than that of existing one and shows more beautiful effect 
of safety image. And each spiral tube rolled up as 

25 totally cylindrical and double spiral coil-type with 
smooth oblique line is rolled-up in opposite direction 
from the counter part tube, so beam projection side is 
widely formed in the same tube way to achieve the 
prominent improvement of illumination. 

30 The fluorescent discharge lamp 10 is formed by the 

use of special double spiral coil-type tube, attachment of 
base elements 20, 20a on the lower part of lead tubes 11, 
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11a, and preparation of slide connection terminals 15a, 
15b, 15c, 15d connected to both ends of discharge 
electrodes 18 in the base elements 20, 20a. The body of 
bulb-type fluorescent lamp 30 becomes sphere shape 
5 composed of assembly type upper and lower cases 30a, 30b. 
A spiral tube and stem electrode to be inserted in the 
spiral power socket is mounted in the lower part of lower 
case 30b. Inside the upper case 30a, publicly-known 
structure with discharge parts including voltage 

10 transformer 41 and starter tube 42 is prepared. The above 
fluorescent discharge lamp 10 is supported demountably. In 
the upper section 31 of upper case 30a, two support rods 
32, 32a are mounted vertically and symmetrically in the 
edge. In the upper section of these support rods 32, 32a, 

15 right and left hook-type stators 33, 33a are mounted by 
assembly to hold the lower part of spiral tube of the 
fluorescent discharge lamp 10 to circular arc side with 
elasticity. In the symmetrical edge to support rods 35, 
35a by cross-type, insertion inlets 35, 35a are passed 

20 through upper section 3 vertically to insert the lead 
tubes 11, 11a of the above fluorescent discharge lamp 10 
and the base element. In front and rear directions of 
lower part of the insertion inlets 35, 35a, support stands 
37a, 37b, 37c, 37d are made in the lower part of the upper 

25 case 30a respectively, and in those support stands 37a, 
37b, 37c, 37d, 4 electrode terminals 36a, 36b, 36c, 36d 
are mounted to connect with publicly-known discharge 
circuit for fluorescent discharge lamps. When base 
elements 20, 20a in the lower part of lead tubes 11, 11a 

30 of the upper case 30a, especially slide connection 
terminals 15a, 15b, 15c, 15d connected automatically with 
the discharge electrode 18 of fluorescent discharge lamp 
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can be tightly connected under pressure with electrode 
terminals 36a, 36b, 36c, 36d connected with the discharge 
circuit. Accordingly the bulb-type fluorescent lamp of 
the present invention with the above characteristics is 
5 formed of the fluorescent discharge lamp 10 and the 
fluorescent lamp body 30 separately, therefore when the 
fluorescent discharge lamp 10 is pushed into insertion 
inlets 35, 35a from the upper section 31 of the upper case 
30a, the electric power circuit of fluorescent lamp is 

10 automatically connected and forms bulb-type fluorescent 
lamp with characteristics of demountable type. 

In case of failure or damage of the fluorescent 
discharge lamp 10 during use, the damaged fluorescent 
discharge lamp 10 can be easily removed from the upper 

15 case 30a by pulling up of damaged fluorescent hook-type 
stators 33, 33a of right and left support rods 32, 32a 
that support the fluorescent discharge lamp 10 to the 
upper section 31 of the upper case 30a. And after that, 
new fluorescent discharge lamp 10 can be assembled again, 

20 therefore corresponding resource saving and economic 
benefit can be obtained, compared with existing bulb-type 
fluorescent lamp of fixed tube in which fluorescent 
discharge lamp and the body is fixed together, so good 
body and interior parts of high price should be exchanged 

25 together while damaged or disconnected. And also all 
parts and components of this invention are made for 
assembly, so there are characteristics that high 
productivity can be obtained through automatization lines 
in view of manufacturing side that produces bulb-type 

30 fluorescent lamps. 

For example, instead of the structure in which a tube 
is bent primarily with a downward angle to the semicircle 
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12, 12a shape of a small d i ame t er ( Da ) from the top in the 
right and left direction respectively, and rolled up 
around the large circumference 14, 14a of the large 
diameter(D) totaled by two small diameters of two 
5 semicircles, and forms a double spiral coil type, it has 
the same characteristics that as illustrated in Fig. 7, 
the large circumference 14, 14a connected with two 
semicircle 12, 12a of small diameter (Da) is made larger 
and larger gradually, and changed into a double spiral 

10 cone-shape tube 10b that is rolled up around the cone- 
shaped cylinder several times 114, 114a. 

The structure, in which both ends of the tube are 
bent downward parallel to the center line 9 of the coil 
tube in a symmetrical location to be formed to lead tubes 

15 11, 11a, can be used as a recommended structure for bulb- 
type fluorescent lamp in respect of the assembly of body 
and the optimization of volume, but as illustrated in Fig. 
8, tubes can be changed to projected lead tubes 110, 110a 
by making both ends of the several times-rolled tube 

20 extended from any symmetric point to a straight line or an 
oblique line and several tubes can be connected together 
consecutively in the right and left direction to be used 
for decoration, display or the mode that has large-scale 
fluorescent lamp or straight line shade and body. 

25 And also instead of the structure of bulb-type 

fluorescent lamp 36 in which, as described in the above 
example, in the edge of the upper section 31 of the upper 
case 30a, right and left support rods 32, 32a support the 
fluorescent lamp 30 in a symmetrical 1 oca t ion and right 

30 and left stators 33, 33a are mounted in the upper part of 
the right and left support rods 32, 32a, plastic material 
can be substituted for metallic material and new structure 
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may be formed similar to the shape of the above right and 
left stators 33, 33a with a hook-type that holds the 
spiral tube of lower part of the fluorescent discharge 
lamp 10 from inside by circular arc mode during 
5 replacement operation of the fluorescent discharge lamp 
10 . 
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WHAT IS CLAIMED IS : 

I. A double spiral coil-type tube for fluorescent 
discharge lamp, which comprises a glass tube with a small 

5 diameter being bent primarily with a downward angle to the 
semicircle 12, 12a shape of a small diameter(Da) from the 
top center in the right and left direction individually 
and rolled up around the large circumference 14, 14a of 
the large diameter(D) totaled by two small diameters of 
10 two semicircle 12, 12a, wherein both ends of said tube are 
bent downward parallel to the center line(D) of the coil 
tube in a symmetrical location to be formed to lead tubes 

II, 11a. 

15 2. A double spiral coil-type tube for fluorescent 
discharge lamp, as set forth in Claim 1, which comprises 
a double spiral cone-shaped tube 10b being primarily bent 
with large circumference 14, 14a connected with two 
semicircle 12, 12a of small diameter(Da) being made larger 

20 and larger gradually, and being rolled up around the cone- 
shaped cylinder several times 114, 114a. 

3. A double spiral coil-type tube for fluorescent 
discharge lamp, as set forth in Claim 1, which comprises 

25 lead tubes 110, 110a formed at the both ends of double 
spiral coil tube being extended to projected lead tubes 
110, 110a by the extension from any symmetrical point 
located at the lower part of large circumference 14, 14a 
to outside with angles other than the center line 9 and 

30 parallel perpendicular line. 



4. A bulb-type fluorescent lamp equipped with double 
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spiral coil-type tube, which deraountably comprises in the 
vertical hems of right and left lead tubes 11, 11a, ring- 
type base elements 20, 20a being attached, in each base 
elements L-type slide connection terminals 15a, 15b, 15c, 
5 15d pushed into a connection groove 22 opened outside in 
right and left direction and the pierced terminal 
insertion groove 23 outside and connected to the above 
leading-in wires 17, 17a inside respectively, bulb-type 
fluorescent lamp body 30 being sphere-shaped and composed 

10 of upper and lower cases 30, 30a for assembly, wherein 
said demountable support structure for said fluorescent 
discharge lamp 10 comprising in the upper section 31 of 
upper case 30a, two support rods 32, 32a being mounted at 
the edge in a symmetrical position, in said upper part of 

15 support rods 32, 32a, right and left stators 33, 33a of 
hook type being mounted by assembly to hold lower part of 
the spiral tube of fluorescent discharge lamp 10 with 
elasticity, in the edge of the upper section symmetrical 
to said support rods 32, 32a by cross type, lead tubes 11, 

20 11a of said fluorescent discharge lamp 10 and insertion 
inlets 35, 35a in which base elements 20, 20a are inserted 
being vertically pierced from upper section 31 to lower 
section, in the front and rear direction of lower section 
of the insertion inlets 35, 35a, support stand 37a, 37b, 

25 37c, 37d being mounted in the lower part of upper case 30a 
respectively, in the support stands 37a, 37b, 37c, 37d, 4 
electrodes 36a, 36b, 36c, 36d connected to publicly-known 
discharge circuit for fluorescent discharge lamp being 
mounted for the slide connection to slide connection 

30 terminals 15a, 15b, 15c, 15d when base elements 20, 20a 
are inserted respectively, and inside a lower case 30b, 
several pressure rods 305 being mounted to press the lower 



WO 94/29895 



PCT/KR94/00072 



21 

part of support stands 37a, 37b, 37c, 37d. 



5 
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